Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.066; wR factor = 0.176; data-to-parameter ratio = 16.6.
Related literature
For the crystallographic analysis and functionalization of 6,11dihydroxy-5,12-naphthacenedione, see: Tomura et al. (2008) ; Ono et al. (2009) . For the synthesis of the title compound, see: Ji et al. (2006) . Refinement R[F 2 > 2(F 2 )] = 0.066 wR(F 2 ) = 0.176 S = 0.97 1661 reflections 100 parameters H-atom parameters constrained Á max = 0.35 e Å À3 Á min = À0.28 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrystalClear (Rigaku/MSC, 2006) ; cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SIR2004 (Burla et al., 2005) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
Comment
Through the study of the crystallographic analysis and functionalities of 6,11-dihydroxy-5,12-naphthacenedione (Tomura et al., 2008; Ono et al., 2009) , we found the existence of a yellow fluorescent compound as a by-product in the commercially available chemical reagent. After the separation of the by-product, the structure was determined to be the title compound, (I). Although the synthesis of (I) was already reported (Ji et al., 2006) , the characterization has not been performed. In this paper, we report the separation, spectral data, and molecular and crystal structures of (I).
The molecular structure of (I) is shown in Fig. 1 . The molecule is centrosymmetric and planar with an r.m.s. deviation of 0.031 (1) Å. The distances of the C9-C9 (-x + 1, -y, -z + 1) and C8-C9 bonds are 1.433 (3) and 1.345 (2) Å, respectively, indicating a butadiene skeleton. The bond length of C1-O2 [1.201 (2) Å] is reasonable for carbonyl group. Further, the O1-C1 and O1-C8 bonds result in O-C single bonds with a bond distance of 1.394 (2) Å. These bond distances support the molecular structure of (I).
In the crystal structure, the molecules are linked to each other through intermolecular C-H···O interactions ( Table 1) .
The molecular arrangements shown in Figs. 2 and 3 run stepwise along the b and c axes, respectively. Fig. 4 also exhibits a stepwise arrangement along the (021) direction with C-H···O contacts. Furthermore, the 3-methyleneisobenzofuran-1(3H)-one rings overlap each other to form a π-stacking structure with an interplanar distance of 3.43 Å, as shown in Fig. 5 .
Experimental
The commercially available 6,11-dihydroxy-5,12-naphthacenedione (100 mg, Aldrich) was recrystallized from ethyl acetate (280 ml) to afford pure red crystals of 6,11-dihydroxy-5,12-naphthacenedione (70 mg). The filtrate containing the title compound, (I) was concentrated, and the residue (25 mg) was dissolved in toluene (100 ml). The solution was washed with 1 M NaOH solutions (100 ml) ten times over until the NaOH solution was colorless. The organic solution was dried over Na 2 SO 4 and concentrated to provide a yellow solid of (I) (ca 9% yield). Yellow prisms of the title compound, suitable for X-ray analysis were grown from a dichloromethane solution.
Refinement
All H atoms were placed in geometrically calculated positions, with C-H = 0.95 (aromatic) Å and U iso (H) = 1.2U eq (C) (aromatic), and refined using a riding model. Fig. 1 . The molecular structure of (I), with atom labels and 50% probability displacement ellipsoids for non-H atoms and H atoms are shown as small spheres of arbitrary radii. 
Figures

Special details
Experimental. IR (KBr, cm -1 ): 1784, 1645, 1472, 1343, 1281, 1073, 974, 766, 689; 1 Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.7382 (2) 0.6230 (2) 0.8120 (2) Atomic displacement parameters (Å 2 )
0.0231 (7) 0.0198 (7) 0.0242 (8) 0.0061 (6) 0.0010 (6) 0.0061 (6) C2 0.0187 (6) 0.0193 (7) 0.0207 (7) 0.0044 (5) 0.0025 (5) 0.0046 (5) (7) 0.0045 (6) 0.0125 (7) C6 0.0252 (7) 0.0270 (7) 0.0234 (8) 0.0050 (6) 0.0038 (6) 0.0101 (6) C7 0.0176 (7) 0.0207 (7) 0.0188 (7) 0.0050 (5) 0.0031 (5) 0.0059 (5) C8 0.0209 (7) 0.0205 (7) 0.0185 (7) 0.0070 (5) 0.0017 (5) 0.0072 (5) C9 0.0221 (7) 0.0197 (7) 0.0208 (8) 0.0058 (5) 0.0009 (5) 0.0066 (6) O1 0.0294 (6) 0.0188 (5) 0.0205 (6) 0.0055 (4) −0.0005 (4) 0.0063 (4) O2 0.0436 (7) 0.0221 (6) 0.0382 (7) 0.0073 (5) −0.0006 (5) 0.0136 (5) Geometric parameters (Å, °) 
